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DETAILED ACTION 

1. Claims 1,4-5,9, 11-12, 15-18, and 2 1 have been presented for examination. 
Claims 2-3, 6-8, 10, 13-14, and 19-20 have been cancelled. 

Response to Arguments. 

2. Applicant's arguments filed 3 April 2008 have been fully considered but they are not persuasive. 
NON-PRIOR ART ARGUMENTS 

i) The Examiner is puzzled by Applicants statement on page 9 of their remarks stating: 

U v ulK ru l> a p m f r m.Ls j vt i M jeM i ritpk c Ji td&tms IX 14, 
; L ';j ] U 20 J ne \yb ,lL >eid», iiiNtfirj k iljlUiu ' i sum: Ll.iiTist 

The Examiner notes that only claims 13-14 and 1 9-20 have been cancelled and claims 16 and 18 are still 

pending. 

ii) Applicants argue the 101 rejections of claims 12, and 15-18. Applicants argue that the claims have 
been amended to recite a useful, concrete, and tangible result. The 101 rejection of claims 15-18 is withdrawn in 
view of Applicants amendments to the preamble. However the 101 rejection of claim 12 is maintained. The mere 
comparison of cones does not produce a useful concrete and tangible result since at the very least the mere 
comparison of cones does not produce a tangible or concrete result. The claim lacks the "means for" or computer 
readable medium recited in the other independent claims. 

iii) Applicant argues the 112 2 nd rejections of the claims. The 1 12 2 nd rejections are withdrawn for all 
claims except claim 21 which does not recite the "logically equivalent" limitation used to overcome the 1 12 2nd 
rejections in the other independent claims as well as for antecedent basis issues following Applicants amendments. 

PRIOR ART ARGUMENTS 

iv) Applicants argue that no comparing of logic cones is performed in Foster so as to determine if an 
RT level description that has been designed in the behavioral synthesis phase is determined to be acceptable to be 
used in a manufacturing phase for the logic circuits when the first logic cones are logically equivalent to the second 
logic cones. The Examiner is puzzled by Applicants continued reiteration of equivalent arguments. The Examiner 
once again asserts that Foster, Blackett, and Lu teach Applicants claimed invention. 

With respect to Foster, on page 12, the reference states: 
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Second , i \! i , - , mJ- k «m ht\ Mil*; 

j it* ti » c pc n -v. i >i * > a* f 
complex h »gic » , ni^ w lib ?h*<o h 4> 1 time t* * 
i e<as* -rule the RTL > :m < ■ rh» > e< inr > <->no - 
checker's overall performance. 

Finally, early equivalence checking can 
identify logic portions that might require alter- 
native solutions lot o nfi< at ion, such as K^ir 
fft?! ^ niplex multipliers. 

Further on Page 13 Foster states: 

ic implementation during synthesis. At this 
point, e^uh^lej;^ ^ N introduced 

automatics Ih < ?.:\ >i i - >ih v between the 
RTL x * * sorption a nd th^ mat roeell 

f - o, K a sHf-eom- 
pare on the RTL rnodtde. The reference model 

I th' t - m I' < 0 « a ill ' If lUi t\i** 

aoif RTI soukv D ir 

| y ; 1 * It l^tKrtvNWd > I ' 

r > < ' { r : cation text m>vio \ ti e t- r^tK * 
model and undefine it for the revised model 
By applying the techniques described in this 

^* i<n y\^..v...M.L^. 1 Ay..> i ..^^ 

' : - - 5 . - y ; ■ v. : ' ■ ' HI 

With respect to Blackett page 70 recites: 
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tied using simulation. Thereafter, the verified 
model can serve as a reference against which 
later revisions can be formally compared by 

I ii ^ m o\ aVv^n proces s designers 
tunr*T flf If H» eliltef-tf ailf If f ^evel i RTL ) 
models ^ i el me the designs architecture 
and to produce better synthesis results. 
Here, an equivalence checker can. be used 
to conn rm'Tfiat changes have not altered 
orcoit behavior . 

One. l re 1 1 xi a gate- level implementa- 
tion must be checked for functional equiv- 
alence to the higher-level nTclP I nT ™ p 
I ii'tttssarv even when the implementation 
has been synthesized, because the synthesis 
tools and the simulation tools used to check 
the initial description may not interpret 
RTI, descriptions in the same way. 

As well as page 68 of Blackett: 

Formal verification approaches 

Urmke stmuUinon, forma! verification requires no vectors 
h^lt < or t^sNng i ut'ittt sffiHtic it relies > n) d i n a 
> - j'iu hull u hesni, rr<e<l a i e > i < i i >~ in 

e ' n!,v ' k ' nc r " nr - : ,;i iyiii liY,k ■'' k, - :t - :u: - i - " v 

n ' 1 r 1 n ' 1 n i ■ 't ; n S^ffJS 1 ' 1 1 ' 1 

S < t! ok i Jilt ^ thvt-H i> m 1 j 1 - ,, ] <Tipn ' 
t^>-i tut' ti^ J i I <, 'i mSo iuft ^''"pk a du_->\n- 
de;;c!l:p'tiors nto a math' tiatica] fori t essent dl> syri besis m 

tfu Ci<£fV>h M < t itito I'.'- til, , ptrsf-ni U on 

' i' -'i i ti - -m H H . Om i„ npt un J + he 

• ■ ' J- - ! '-ttiv _ tU' > - % tb ^vfvdi thev compare a 

revtsed ersion providtni com mis wod iai h< n i on 1* 
i.U).'.'.uiu,..'l. - - e- . ■ . c, f t . it the prvvk'ito vers».-o As a rcsu't 

As well as Figure 1 of Blackett: 
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Which leads to, end of page 7, 
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VS si-o pi 2 rn i. >lr ui -flai<Ti n .ir Lim f i ;~ ■ - 
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a t t a 1 b i i " i i i, J u - - — i di i i Jt>l M 

As well as, page 8, 

T i U ii 1 i. ir i-i- j— i T ii i a K 1 

Lrche t: ■ ku rat i j :r- . - - > irx ibe aera li Iti ra» ill - 

these atri * lui r : J > r j riic jenrark 

i'i lu L. 3 i I i urp> e resented to a t imfi Ju, t - 1 
rssnw ci r> r i j I i 1 t ^ f 1 ii i; " it Tin- j 
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T._i 1: iIjii, in i- ' -1 ^ 4iiu iiiL.ncii -4qix\r - nil. . c> 

backwash edge ere asare expensive da i I edges) so the btds commiKii ties 

_n Tic , -i ^ il i i f i yi ^ i„; 1L .: U :;o ll , u ,i ii ;, im ;.„„i m ...".i J .,', ;,,„ ^'..'...-A ... 

ni r ame t ti < u 1 - ir appe alsei t 1 i Hi r L _ 1 - t fete 

The indicated sections provided above as well as the previously cited sections of the Foster, 
Blackett, and Lu references teach Applicants invention. The Examiner notes that Applicants argue 
means plus function yet provide no specificity as to which embodiments are to be read into the claims 
and further as per Applicants specification the Examiner is unclear as to how the means plus 
function, patentable or functionally overcomes the prior art of record which is still anticipatory. 
Further Applicants argue that the references do not teach the multiple storage means and processing 
devices recited in claim 21. However, 

As per Foster see Page 6, 
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mechanics employed in ttxia; s t quivalence- 
fU e({iii\alriitv mmM. ^sh* vui m u I. 



As per Blackett see page 71, 

. JNfc ' t tr% Research Inc, forma* verify 
flUK nation was feeemty used m several 

Ji^W&rgs, complex applkMson-spsecifk 
■IB {ASICs* .toiettted for a massively Jglgl 
supercomputer. Ths project <rmtzTfow 

And as per Lu, 
2.1 C«rop^itioiiai Verification 

Tint ideas bstai compositional reasaaa^ is to exploit ttie aataal deooKposifeoa of a system 

UitO :':i.J...;i..-"L.l2 1 iLkl ,: 



Following these citations the rejections based on the prior art of record are maintained, 
v) Applicants attempt to impart limitations from the specification into the claims, as per page 12 of 
their remarks, however Applicants use terms such as "may correspond", which is not an explicit definition, and then 
further request the Examiner to provide a detailed claim mapping. The Examiner has provided a detailed claim 
mapping in the previous and present office actions. The Examiner asserts that Applicants are arguing storage and 
data processing means which do not functionally or patentably distinguish the claims from the prior art of record. 
Applicants have provided no explanation as to how these limitations are functionally or patentably distinct nor have 
they elaborated on an explicit definition of the terms for which they argue. If Applicants wish to maintain their 
assertions they are requested to explicitly map then limitations to their specification and explain how they differ 
functionally and patentably from the prior art of record. For example Applicants argue that the claimed limitation of 
comparing logic cones to determine logical equivalence differs from Foster, Blackett, and Lu's teaching of 
equivalence checking and logic cones. The Examiner is puzzled by these arguments since they do not provide any 
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rationale for their conclusions. The Examiner further notes that the intended use statements argued by Applicants 
have neither been amended nor adequately addressed. Therefore the rejections are maintained. 

vi) Applicants state that the Examiner merely "found three references that describe the use of logic 
cones, and based on that alone, the Office Action asserts that those references teach or suggest the claimed 
invention." First the Examiner directs Applicants to 37 CFR 1.3. Second, the Examiner is perplexed by this assertion 
since the Examiner has provided claim mapping, explanations, and rationale in all the office actions dating back to 
25 September 2006. 

EXAMINERS NOTE 

vii) Examiner has cited particular columns and line numbers in the references applied to the claims for 
the convenience of the applicant. Although the specified citations are representative of the teachings of the art and 
are applied to specific limitations within the individual claim, other passages and figures may apply as well. It is 
respectfully requested from the applicant in preparing responses, to fully consider the references in their entirety as 
potentially teaching all or part of the claimed invention, as well as the context of the passage as taught by the prior 
art or disclosed by the Examiner. 

viii) The Examiner respectfully requests, in the event the Applicants choose to amend or add new 
claims, that such claims and their limitations be directly mapped to the specification, which provides support for the 
subject matter. This will assist in expediting compact prosecution. 

ix) Further, the Examiner respectfully encourages Applicants to direct the specificity of their response 
with regards to this office action to the broadest reasonable interpretation of the claims as presented. This will avoid 
issues that would delay prosecution such as limitations not explicitly presented in the claims, intended use 
statements that cany no patentable weight, mere allegations of patentability, and novelty that is not clearly 
expressed. 

x) The Examiner also respectfully requests Applicants, in the event they choose to amend, to supply 
a clean version of the presented claims in addition to the marked-up copy in order to avoid potential inaccuracies 
with the version of the claims that would be examined. 
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Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 3 April 2008 is in compliance with the provisions 
of 37 CFR 1.97. Accordingly, the Examiner has considered the IDS as to the merits. 

PRIORITY 

4. Acknowledgment is made of applicant's claim for foreign priority under 35 U.S.C. 1 19(a)-(d). 

Claim Ructions - ?5 1JSC S 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions 
and requirements of this title. 

MPEP 2106 recites: 

The claimed invention as a whole must accomplish a practical application. That is, it must produce a 
"useful, concrete and tangible result" State Street 149 F.3d at 1373, 47 USPQ2d at 1601-02. A process that consists 
solely of the manipulation of an abstract idea is not concrete or tangibles. See In re Warmerdam, 33 F.3d 1354, 
1360, 31 USPQ2d 1754, 1759 (Fed.Cir. 1994). See also Schrader, 22 F.3d at 295, 30 USPQ2d at 1459. 

5. Claim 12 is rejected under 35 U.S.C. 101 because the claimed invention is directed to non-statutory 
subject matter. 

i) The claim recites a method. It should be noted that the claims do not appear to produce a useful, 
concrete, and tangible result since the claims are directed to merely a comparison of cones. Further, Applicants have 
not demonstrated how the claims produce a useful, concrete, and tangible result since the claims still recite, in their 
broadest reasonable interpretation, a comparison of cones. 

ii) The claims contain numerous instances of intended use, which are outlined below. 
Appropriate correction is required. 

All claims dependent upon a rejected base claim are rejected by virtue of their dependency. 

Claim Rejections - 35 J ISC S 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 



Application/Control Number: 10/612,193 Page 1 0 

Art Unit: 2128 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention. 

6. Claims 21 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the invention. 

i) Claim 21 recites a determination is made as to whether logic circuits that have been designed. . . 
are acceptable to be used. First, it is unclear how a determination is made. Merely stating comparison does not 
indicate how the comparison is made or what is being compared. Second, it is unclear as to what qualifies as 
acceptable. Is there an acceptable threshold? Third, it is unclear what mechanism is used to determine acceptability. 
This renders the claims incomplete for omitting essential elements, such omission amounting to a gap between the 
elements. See MPEP § 2172.01. The omitted elements are: mechanism to determine acceptability, threshold of 
comparison, type of comparison, and mechanism for comparison. Fourth, the claim limitations contain numerous 
intended use statements. These issues render the claims vague and indefinite. 

ii) Claim 21 recites the limitations "second storage section" and "second data processing device" in 
the fourth limitation. There is insufficient antecedent basis for this limitation in the claim. 

Appropriate correction is required. 

All claims dependent upon a rejected base claim are rejected by virtue of their dependency. 

Claim Rejections - ?5 ITSC S 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for the 
rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1, 4-5, 9, 11-12, 15-18, and 21 are rejected under 35 U.S.C. 102(a) as being clearly anticipated by 
"Applied Boolean Equivalence Verification and RTL Static Sign-Off', Harry Foster, hereafter referred to as 
Foster. 
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8. Claims 1, 4-5, 9, 11-12, 15-18, and 21 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
"As Good as Gold", Blackett, hereafter referred to as Blackett. 

9. Claims 1, 4-5, 9, 11-12, 15-18, and 21 are rejected under 35 U.S.C. 102(b) as being clearly anticipated by 
"On the Formal Verification of ATM Switches", Jianping Lu, hereafter referred to as Lu. 

Claim Interpretation. It is noted that the phrases "used to", "used for", "to be used in", "for 
extracting", "for comparing", "for storing", "for compiling", "for receiving", etc. represent an intended use 
and are therefore not afforded patentable weight. However the claim limitations are cited assuming 
Applicants subsequently rectify this issue. 

Regarding Claim 1: 

The references disclose A logic verification system comprising: 

a first logic cone extraction section for extracting first logic cones from a machine-executable object code 
compiled from a behavioral level description written in a programming language, the object code being used for 
specification verification by simulation on a CPU in a design phase; 

(Foster. Page 7, Equivalence Proof Techniques and BDD Techniques. Page 9, Column 1, Paragraph 2 
and Column 2, Paragraph 2. See also indicated sections on the provided references.) 

(Blackett. Page 69, Paragraph 1, and A Practical Platform, Paragraph 3-4.) 

(Lu. Page 8, Paragraph 3 of Algorithms discusses logic cones) 

means for determining based on the first logic cones, whether logic circuits that have been designed in a 
behavioral synthesis phase are acceptable to be used in a manufacturing phase for the logic circuits. 

(Foster. Page 12, Effective equivalence checking methodology and Early Often. Page 13, Combined 
with RTL recoding to optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 
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(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

a second logic cone extraction section for extracting second logic cones from an RT level description; 
(Foster. Page 7, Equivalence Proof Techniques and BDD Techniques. Page 9, Column 1, Paragraph 2 
and Column 2, Paragraph 2. See also indicated sections on the provided references.) 
(Blackett. Page 69, Paragraph 1, and A Practical Platform, Paragraph 3-4.) 
(Lu. Page 8, Paragraph 3 of Algorithms discusses logic cones) 

and a logic cone comparison section for comparing the first logic cones and the second logic cones to 
verify equivalence between the first and second logic cones; 

wherein based on the comparison of the first logic cones and the second logic cones, the determining means 
determines whether the RT level description that have been designed in the behavioral synthesis phase is acceptable 
to be used in a manufacturing phase for the logic circuits 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 

be acceptable to be used in a manufacturing phase for the logic circuits when the first logic cones are 

logically equivalent to the second logic cones. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

Regarding Claim 4: 

The references disclose The logic verification system according to claim 1, wherein the first logic cone 
extraction section includes a symbolic simulation section. 

(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 
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(Blackett. Page 69, "A practical platform", symbolic representation/logic expression) 
(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

Regarding Claim 5: 

The references disclose A logic verification system comprising: 

a storage section for storing an object code compiled from an behavioral level description written in a 
programming language, the object code being used for specification verification by simulation on a CPU in a design 
phase, 

an RT level description generated from the behavioral level description, 

correspondence information which specifies information on pairs of fragments of descriptions to be 
compared which are included in the behavioral level description and the RT level description and which specifies 
information on pairs of signals to be compared for each description pair, 

and compile information including mapping information between the behavioral level description and the 
object code; 

(The citations below discuss equivalency checking as well as model descriptions) 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

a first logic cone extraction section for extracting first logic cones of variables by 

searching a code portion and the variables of the object code corresponding to each fragments of 

descriptions and each signals of behavioral level description to be compared which are specified by the 

correspondence information by referencing the compile information, 
setting initial symbol values in the variables, 
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performing symbolic simulation from the start to end points of the code portion to produce symbol 
values when the variable symbolic simulation ends, 

and using the symbol values as the first logic cones of the variables; 
(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 
(Blackett. Page 69, "A practical platform", symbolic representation/logic expression) 
(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

a second logic cone extraction section for extracting second logic cones each for the signals for each 
fragments of description of RT level description to be compared which are specified by the correspondence 
information; 

a logic cone comparison section for comparing the first logic cones and the second logic cones for each 
signals for each of the fragments of descriptions to be compared in the behavioral level description and the RT level 
description which are specified by the correspondence information; 

(The citations below discuss logic cones, as well as equivalency checking) 

(Foster. Page 7, Equivalence Proof Techniques and BDD Techniques. Page 9, Column 1, Paragraph 2 
and Column 2, Paragraph 2. See also indicated sections on the provided references. This applies to all other 
citations of Foster) 

(Blackett. Page 69, Paragraph 1, and A Practical Platform, Paragraph 3-4.) 
(Lu. Page 8, Paragraph 3 of Algorithms discusses logic cones) 

means for determining based on the comparison of the first logic cones and the second logic cones, whether 
the RT level description that have been designed in the behavioral synthesis phase is acceptable to be used in a 
manufacturing phase for the logic circuits 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 



Application/Control Number: 10/612,193 Page 1 5 

Art Unit: 2128 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 
be acceptable to be used in a manufacturing phase for the logic circuits when the first logic cones are logically 
equivalent to the second logic cones. 

Regarding Claim 9: 

The references disclose A logic verification method comprising the steps of: 

extracting first logic cones from a machine-executable object compiled from a behavioral level description 
written in a programming language, the object code being used for specification verification by simulation on a CPU 
in a design phase; 

determining, based on the first logic cones, whether logic circuits that have been designed in the design 
phase are acceptable to be used in a manufacturing phase for the first logic circuits; 
extracting second logic cones from an RT level description; 

and comparing the first logic cones and the second logic cones to verify equivalence between the first and 
second logic cones, 

(The citations below discuss logic cones, as well as equivalency checking) 

(Foster. Page 7, Equivalence Proof Techniques and BDD Techniques. Page 9, Column 1, Paragraph 2 
and Column 2, Paragraph 2. See also indicated sections on the provided references. This applies to all other 
citations of Foster) 

(Blackett. Page 69, Paragraph 1, and A Practical Platform, Paragraph 3-4.) 

wherein based on the comparison of the first logic cones and the second logic cones, a determination is 
made as to whether the RT level description that have been designed in the behavioral synthesis phase is acceptable 
to be used in a manufacturing phase for the logic circuits. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 
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(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 
be acceptable to be used in the manufacturing phase for the logic circuits when the first logic cones are logically 
equivalent to the second logic cones. 

Regarding Claim 11 

The references disclose The logic verification method according to claim 9, wherein the first logic cones 
are extracted by performing symbolic simulation. 

(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 
(Blackett. Page 69, "A practical platform", symbolic representation/logic expression) 
(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

Regarding Claim 12 

The references disclose A logic verification method comprising the steps of: 

inputting an object code compiled from an behavioral level description written in a programming language, 
an RT level description generated from the behavioral level description, correspondence information which specifies 
information on pairs of fragments of descriptions to be compared which are included in the behavioral level 
description and the RT level description and which specifies information on pairs of signals to be compared for each 
description pair, and compile information including mapping information between the behavioral level description 
and the object code, the object code being used for specification verification by simulation on a CPU in a design 
phase; 

searching a code portion and the variables of the object code corresponding to each fragments of 
description and each signals of behavioral level description to be compared which are specified by the 
correspondence information by referencing the compile information; 
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(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison.) 
(Blackett, Page 69, Left Column, RTL and gate level information) 
(Lu, Page 102, First paragraph, RTL, Behavioral equivalency checking) 

setting initial symbol values in the variables; 

performing symbolic simulation from the start to end points of the code portion; 

determining first logic cones of the variables as symbol values when the variable symbolic simulation ends; 

(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 

(Blackett, Page 69, Left Column, symbolic signals and logic cones) 

(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

extracting second logic cones each for the signals for each fragments of RT level description to be 
compared which are specified by the correspondence information; 

and comparing the first logic cones and the second logic cones for each signals for each of the descriptions 
to be compared in the behavioral level description and the RT level description which are specified by the 
correspondence information; and 

determining, based on the comparing step, whether the RT level description that has been designed in a 
behavioral synthesis phase is acceptable to be used in a manufacturing phase for the logic circuits. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

if the RT level description is determined to be acceptable, manufacturing the logic circuits based on the RT 
level description, 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 
be acceptable to be used in a manufacturing phase for the logic circuits when the first logic cones are logically 
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equivalent to the second logic cones. 
Regarding Claim 15 

The references disclose A computer readable medium embodying a computer program product and 
comprising code that, when executed causes a computer to perform logic verification, the program product 
comprising the steps of: 

a) extracting first logic cones from a machine-executable object code compiled from a behavioral level 
description written in a programming language, the object code being used for specification verification by 
simulation on a CPU in a design phase; 

b) extracting second logic cones from an RT level description; and 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison.) 
(Blackett, Page 69, Left Column, RTL and gate level information) 
(Lu, Page 102, First paragraph, RTL, Behavioral equivalency checking) 

c) comparing the first logic cones and the second logic cones to verify equivalence between the first and 
second logic cones. 

d) determining, based on the comparison of the first logic cones and the second logic cones, a 
determination is made as to whether the RT level description that have been designed in the behavioral synthesis 
phase is acceptable to be used in a manufacturing phase for the logic circuits. 

If the RT level description is determined to be acceptable, manufacturing the logic circuits based on the RT 
level description, 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 
be acceptable to be used in a manufacturing phase for the logic circuits when the first logic cones are logically 
equivalent to the second logic cones. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 
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(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

Regarding Claim 16 

The references disclose The computer readable medium according to claim 15, wherein, in the step a), the 
first logic cones are extracted by performing symbolic simulation. 

(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 
(Blackett, Page 69, Left Column, symbolic signals and logic cones) 
(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

Regarding Claim 17 

The references disclose A computer readable medium embodying a computer program product and 
comprising code that, when executed, causes a computer to perform logic verification, the program product 
comprising the steps of: 

a) storing an object code compiled from an behavioral level description written in a programming language, 
the object code being used for specification verification by simulation on a CPU in a design phase, an RT level 
description generated from the behavioral level description, correspondence information which specifies information 
on pairs of fragments of descriptions to be compared which are included in the behavioral level description and the 
RT level description and which specifies information on pairs of signals to be compared for each description pair, 
and compile information including mapping information between the behavioral level description and the object 
code, 

b) extracting first logic cones from a machine-executable object code compiled from a behavioral level 
description written in a programming language; 

c) extracting second logic cones from an RT level description; 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison.) 
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(Blackett, Page 69, Left Column, RTL and gate level information) 
(Lu, Page 102, First paragraph, RTL, Behavioral equivalency checking) 

d) comparing the first logic cones and the second logic cones to verify equivalence between the first and 
second logic cones; and 

e) determining, based on the comparison of the first logic cones and the second logic cones, whether the RT 
level description that has been designed in a behavioral synthesis phase is acceptable in a manufacturing phase for 
the logic circuits, 

f) if the RT level description is determined to be acceptable, manufacturing the logic circuits based on the 
RT level description, 

wherein the RT level description that has been designed in the behavioral synthesis phase is determined to 
be acceptable to be used in a manufacturing phase for the logic circuits when the first logic cones are logically 
equivalent to the second logic cones, 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

wherein the step b) comprises the steps of: 

b.l) searching a code portion and the variables of the object code corresponding to each fragments of 
description and each signals of behavioral level description to be compared which are specified by the 
correspondence information by referencing the compile information; 

b.2) setting initial symbol values in the variables; 

b.3) performing symbolic simulation from the start to end points of the code portion; 
and b.4) determining the first logic cones of the variables as symbol values when the variable symbolic 
simulation ends. 
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(Foster. Page 10, Column 2 Paragraph 2, "symbolic simulation") 
(Blackett, Page 69, Left Column, symbolic signals and logic cones) 
(Lu. Page 3, Paragraph 3, "symbolic model checking." Page 13, "SMV") 

Regarding Claim 18 

The references disclose The computer readable medium according to claim 17, wherein 

the step b) comprises the step of extracting the second logic cones each for the signals for each fragments 
of RT level description to be compared which are specified by the correspondence information, 

and the step c) comprises the step of comparing the first logic cones and the second logic cones for each 
signals for each oi'lhc fragments of descriptions to be compared in the behavioral level description and the RT level 
description which are specified by the correspondence information. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

Regarding Claim 21 

The references disclose A logic cone extraction apparatus comprising: 

first storage means for storing correspondence information which species logic cone extraction areas within 
a program; 

a first data processing means for compiling an object code from a program description, the object code 
being used to describe logic circuits in a design phase for the logic circuits; 

a second storage means for storing the compiled object code output by the first data processing means, and 
compile information; 
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a second data processing means for receiving program code describing logic cones, and for receiving the 
complied object code and the compile information stored in the second storage section, the second data processing 
device computing and outputting behavioral level logic cones and RT level logic cones; 

and a third storage means for storing the behavioral level logic cones .and RT level logic cones output by 
the second data processing means; 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison.) 

(Blackett, Page 69, Left Column, RTL and gate level information) 

(Lu, Page 102, First paragraph, RTL, Behavioral equivalency checking) 

and a third data processing means for receiving the behavioral level logic cones and the RT level logic 
cones stored in the third storage means, the correspondence information stored in the first storage means, and the 
compile information stored in the second storage means, and for performing logic cone comparisons as a result 
thereof, and 

determining means for determining, based on the comparisons of the logic cones performed by the third 
data processing means, whether the logic circuits that have been designed in the design phase are acceptable to be 
used in a manufacturing phase for the logic circuits. 

(Foster. Page 10, Column 1, Paragraph 1 and Column 2 Paragraph 2, model comparison. Page 12, 
Effective equivalence checking methodology and Early Often. Page 13, Combined with RTL recoding to 
optimize tool performance.) 

(Blackett. Page 70, Paragraph 1, and Equivalence checking in use, Paragraph 1-3. Page 71, 
Equivalence checking at Cray Research) 

(Lu. Page 3, Paragraph 3. Page 5, Paragraphs 1-2. Page 8, Paragraph 3. Page 117, Paragraph 1-2 
discuss equivalency checking) 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office action. 
Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of the extension 
of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE MONTHS from the 
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date of this final 
action and the advisory action is not mailed until after the end of the THREE-MONTH shortened statutory period, 
then the shortened statutory period will expire on the date the advisory action is mailed, and any extension fee 
pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the date of this final action. 

11. All Claims are rejected. 

12. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to SAIF A. ALHIJA whose telephone number is (571)272-8635. The examiner can normally be reached on 
M-F, 11:00-7:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Kamini Shah 
can be reached on (571 ) 272-22792279. The lax phone number for the organization where this application or 
proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent Application Information 
Retrieval (PAIR) system. Status information for published applications may be obtained from either Private PAIR 
or Public PAIR. Status information for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on access to the 
Private PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

/Kamini S Shah/ 

Supervisory Patent Examiner, Art Unit 2128 

SAA 



June 4, 2008 
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